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v^e^^i^t KaJf--> H\ f F7xf/u7y*x7At 
Afc Koaf-->K\ h!)/f/ut KD + yxfyujy^x 

[0 04 1 ] 

iambi *5gpjw^ffltr^^TiftB/ii-s 0 ^-r^mx 
h^m^mmm^<Dm^m^m-^,L. ArFx+-> 

a*£*v-0>-5-«5S; (1) T-^^ixS^^^, 
20 S; (11) (^Lfc/!i5oTg?^^-t--5 0 
[0 04 2] 
Ifc7] 

13 14 

R + HY + R H (11) 
IM) 



[0 04 3] (5^R l . R 2 „ R 3 (4mffE(^[R) C„ R * (12) ©S^«S-3tii©f h 7 fc Kb fcf 

12 , R 13 N R 14 Ji, R 1 . R 2 *3itfR 3 *nvf*uMb £«Mfc¥£tt*3l#jB;:U 3, 4-v 

SV»tt-tilK:BB*Ufcaa6 D ) 30 t Kn-2H-t7>mL, SI, U-^ 

[0 044] *»«i:jii»T. M*.tf--*5*: (9) (r tt©»tv^«-fb«r»iB1-S. 

O^R 5 liTh7tKof7>-2-Y^S, R e (i [0 04 5] 

R 7 . r 8 liy^uS) T-*$ix51»JigSrffl [fks] 

D-^]> OH 



[0 04 6l8»:§|t«<iDjS(«ll (PEBIS) 

[0 0 4 7] mMm^-tX HZ, k.%L(DTJ^>V^iV 
ftl93nm) SrKlti-5 t . 7*n h>«?j5J*4f5 ^ t 50 



[0 0 4 8] -grLT^^lr. HlftfiS|T-*i-«t9lz*38lfl 

[0 04 9] -r*fe*>. *&W<Dm>Mm3:T J\s*,\s$; 
^7fettmflg|fi^#>l4. 1 8 0nm~2 2 OnmW^^Sr 



15 

[0 05 0] 

[0 0 5 1 ] ^-^-dry->^n^dr.>yu^ 

[0 0 5 2] 
Ut 9] 




[0 0 5 3] WTro£$&fm^n-7vyTT-J!ife 

[0 0 5 4] txS77^3 (3 0 0mlffl) <pX\ 2 
nn->;7 n^drf-y >7 . 07g (0. 0 5 3mo 
I) *x^y-/i/5 0ml>fC*St5. 
tfriJ-ft-yl- V V 5%*S»2 5m 1 

To-htfl^TiTU ^£-C-3^ti« i 1-'5 c Jxl£ 20 

i**i**3oomii:ttTu ^mm^mt^fi-^ 

(bp 4 6. 5-4 7. 5°C/0. 3mmHg, . 
7 8 %) . 

[00 5 5] Wlt^S77^= (300mlffl) t * 

TtmftVf c 
ns'jn: mm%) 4 6. 55 

S^ffl 4 6. 62 

(fit« att4tttCi.HaiO« F 3 S 2 (MW 3 8 
6. 4 4) tUMt) 

[0 0 5 7] (^0IJ2) >^n^^->yu^^yu ( # - 
[0 0 5 8] 

Hfci 0] 

^CFsSOs-^- 7 40 

[0 0 5 9] WT^^fm^x-n-^^TT-^fe 

[0 0 6 0] ilg^iHtftt "7-^^7 7^ 3 (3 0 0m 
I ffl) ■t'T-, n^^->/uy/U*7°i?y 8. 03 g 
(0. 0 6 9mo l ) . h JJ 7^2. 8 g 

(0. 0 7mol) ix^ /-/U8 0m l ^TJDllftSijft $ 

£Pl"-5„ 3 d □ //u^Vu^-/ y 1 0 g (0. 

0 6 9 5mol) JrlTn- hSrfflV>Tij§TL, $ btZ 50 



1 #§8¥l 0-7 3 9 1 9 

16 

*T\ /• ?vM /U^y" h- 2 ->7 n/^df-^-y > 1 g 
(0. 00 7 8mol) hay^>5m 1 (wfgfi? 
U r7D>|»V?^fy^?-7-tfff 
L/:, ^ri:2-7'D ; t7^/i/tyi Og (0. 05 
7mmo 1) £SrFn—h$:flH jrF&SfiT" 1 
I^MfttfLfc. h 11 7^to^^y7^*^i2 
g (0. 0078mol) ^FD^^vioOmll; 
f&MVtztV&ffiTn- hSrfflV^*{cjgTLfc„ 3P# 

Sr2 0mlttiliLfc o ^ftfc v^fvioc— 7^3 0 
Om 1 'tHztDX.Z. ffttiL/c^ H s B Sr^x.^/u^-xyUT" 

?iifctz>Wi>fezzmm v )m-tz.t\zs: <? 1 . 

1 5g|#/c (R*3 8%) . BftWKDmmtt 'H-NM 
RM£ (7 , /u*-aiAMX-4 0 OUNMRSeS) 
I Rffl£ (ftj»S?f^0fM I R-4 7 0) , 7c*#$f«*-e 

[005 6] 1 1 1-1 13t 

#mfflthlS.g. : 152t 

'h-nmr (cdc 1 3 . mmtumft. ifF^t 

/W->7» :g ( ppm ) 1. 3 5-2. 2 8 (m, 16 
H) . 2. 3 0-3. 0 9 (m, 5 H) . 3. 67- 
3. 78 (m, 1H) , 4. 95-5. 3 1 (m. 1 
H) 

1 R (K B r cm -1 ) 3020, 2940 (v 
c-h ) . 1 7 4 6 ( v c =o ) . 1 4 2 0 ( vc-h ) , 1 

2 6 0 ( vc-f ) , 1 1 6 0, 1 0 3 2 ( vs-o) 
H S 

5.6 0 16.42 
5.4 8 16.59 

5 o o cataT 1 mmm&-rz> 0 3 0 0 m 

f ^^S§iiIt U*7^it5Ctl:i9-/i> 

n ^ ->/uy 7° h - /3 - ^ y y > £ 3 

8 gftfc (lR*3 5%) . 

[0 0 6 1 ] mzi-^yy^=L (300ml|) t> 

^2. Og (0. 0 0 9 3mol) ^ho^^yis 
mlC«#U f7oy|Pf/7^f^^?- 
7-CDW!Lt, *:i:a^f;H3. 2g (0. 

0 9 3moi) zmr*- hZm^Mz.. *T*£»T? 
3BMB«fliLfc. h y 7^tD^y^w^i 
2. 39g (0. 0093mol) ^Fo^yio 
Om l IIj§«|Lfct,©?r«Tn- h^l^*i:lTL 

/• *>8tt£2 Om I S-C*Rtfc. ^xf^x 
-tvU2 0 0ml c Pizj)Bz_% )o *rWLfc|gfi«:5>:t?vu 

-^"fCStti-Stlff* 3 ma 9 jgi-i i KJ: 9 fife 



(10) 



17 



2 8gf#fc (HX^ 3 6%) „ %&B&)V9<Dm 
itfi 'H-NMRiS (T'^-?i||AMX-4 0 0S 
NMR^I) . [ Rffiij£ (A$£iftt?rfg I R — 4 7 
0) . 5c*»«W-CflMBUfc. 
[0 0 6 2] H£ : 1 1 0-1 1 3t 
#tfM*&i&|* : 1 5 1 °C 
'H-NMR (CDC I 3 . PWl^fC 

HS9fit (flS%) 
9tt£ (fi*%) 



0- 7 3 9 1 9 

18 

1 . 3 5-2. 2 8 (m. 1 
0 9 (m. 4 H) . 3. 6 7- 
4. 9 5-5. 3 1 (m, 1 



c 

4 6.41 
4 6. 6 2 



302 0, 2940 (v 
- 1 4 20 ( vc-h ) , 1 
1 0 3 2 (v s =o) 



S 2 (MW 3 8 



<{&U SttflHiCsHaiO* F = 
6. 4 4) JC»1"5th3lfl[) 
[0 0 6 3] (^M3) T A,*? A, 

[0 0 6 4) 

Iftll] 




*A">7» : 5 (ppm) 
7H) , 2. 3 0-3. 
3. 7 8 (m, 1H) , 
H) 

1 R (KB i mm. cm" 1 ) 
C-H ) , 1 7 4 6 (v c =o ) . 

2 6 0 ( vc-f ) , 116 0, 
H S 

5.7 1 6.2 2 

5.4 8 16.59 

x lo o e 5) mmmi tmm^vxiBL. 2-7u*; 

/^tyiOg (0. 05 7mo I) l:ftx:t2-^ 
o*7^^yi2. 13g (0. O57mol) £ 

ffl^r^Lfco. 8 g mm 2 4 %) „ 

l0066jftS:il3-115t 

##M*&ffl£ : 1 55t 
I R (cm' 1 ) (KB rteSiJ) 
C-H ) . 1 7 4 6 (v c =o ) 



2 6 0 ( v c _p ) , 116 0, 



302 0, 2940 
1 4 2 0 (vc-h ) . 
1 0 3 2 (vs-o ) 



(v 
1 



20 
C 

5 0.20 



30 



mmm (s*%> 

(«*%) 5 0.45 

({1U attttlidsHaTO* F 3 S 2 (MW 4 2 * 

8. 53) Kan-stun*) 

[0 0 6 7] (JljStfij 1 ) 
7 /P* /U* =. * Att^WffiKoSiS^iOfflJt 

yu— h) (7/i/K^yf-ir;^-*y/^-tt 
18, W-m^Al 2, 0 0 0, «mPMMAtB&1") 

i . 5 g k&i&mix°n-bMzTji-*jv*>i'*=L<s 

0. 0 7 5 g (T/u*/u*^*=?Aj£|±PMMAfc:*t 
b5fii:%) &jga?U SfcfcJLSO. 2^m©>y7' 

mte&fcU *s/.h7°u- h_kT\ 10 0°C, 12 0©-' 

-<<< ^&j3:^ofc 5 :©^fisiu ^m (omm* 

*S*3r0 1 t^t. fttstt&fflk LTPMMAM©§ 40 

[0 0 6 8] #35;8fc0Stf>g*a»P>. TPSttPMMA 
«*-ettR*2 2 OnmWT««T?liSi8*5JStt«^«^L 
■CV^SjJS. *^W^W^T-fc5^J£0iJl W7/l^^ 

Offc-S-feia, ^3tiSft2 2 OnmWTcoy y^7-ffflit 



H 

6. 18 
6. 3 6 



S 

14. 8 2 
14. 94 



[0 0 6 9] (Jfetfe0ij2) ArFi^'Wl — (\ 
9 3nm) &HUWLfc#&©PMMAJBI (JKff 1 . 0 A 
m) ■f'CW-g-^J 1 Ti#biX7cT7l^/kXA'* = r>.£,^ 

3>^*xN-±C|Qfi0i|i fcEMtoBtSrJRfcL. 
^'kfttt/S* 1 9 3. 3nmOA r FiJr->^U— (yu^e 
-^^ttSEX-7 00) **-©i»itKJ|MtUfc G r 
<7?^tS7t*i±4 0 m J - cm" 2 . S}tffi»li 2 0 cm 2 t? 

— (Analytical Chemistry) 48 
# (2 SO , 4 5 01-4 5 11 (1 9 76?) irfEHfe 
$4xT^5^rtelc2gC, 6 1 9nmWK3t*<0^-ft^e>* 

Onmo I t^<^-V^{Ctt^/£^-efcS dt^St 

[0 0 7 0] ±B©JS**»fe, jesgeaj 1 Ti#f>ttfcT/u 

[0 0 7 1 ] 3) gffifl 2 t LT. fi 

U -a^S0iJ 1 X'&btltzT i\s*r>\,7.l\,-frzL r> A^k^-^j 



(11 
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I»ili2 8nmo I b —>m&\^\tftft 

[0072] ±e©is*a»e>. Jiit«2-e»t,hfc7/i/ 

[0 0 7 3] (£111014) HSS0ij2 £H«KLT, ffi 

MKili2 5nmo 1 i^-^fcfcfcttfca io 

, [0074] ±%&<om%frb. mmmzxnhMzTju 

Zz.kfr^£ixtz„ 

[0075] mmm 5 ) i&mzzsmMmmmaL 

#)&$WcA r F xdf ->v i/-f if 

[0 0 7 6] Tfa^ffi^Pj&SWv 5 * hTOSrfSSlL 
fc. 

(a ) Ttf y (MJ->^n [5. 2. 1. 0 2 ' 6 ] = 20 
yUT^ !1 V— h-co-xh7tKn t°7— ;M ^ ? 1) 
^h-co-^^/i/g!) (WJB :##fiSJ2WS5^ 
^WLSW) 2 . 9 7 g 

(b) 0 -2f+y a^+vvM^vi, (2— /yUJffyU 

OteSBB^JW : HJS0i] 1 <Di\&to) 0 . 0 3 g 

(c) /nfl/y^iJa-^/^f^x-f^TtT 
- h (£££) 12. 0 0 g 

[ 0 0 7 7] _bfE?l-£$53£0. 2 »n ©77a vy^u 

0 5°C, 6 O&Rfty hyV- h±"C-<-drV^Sr*5- 

J»ff«S0. 7^m ©SWJtfcJBlfcLfc [BI2 
( a ) ] „ 7fe*5^ W i # 1 /; m fcfc 9 COgii^ll 

7 3. 2%i. ili/-^ LTS&HSHttoKufc 

tsntz®M,mytm%im'p\zf&m ttz <> *^-z»m t 

* h^±{Zi#$-^, ^<£>-r*?£i§LTA r Fx.df-.> 40 
!P*fcHWtLfc [0 2 (b) ] . *0»i-CSS 

1 2 Ot;. 4 0»BB*y hTV- h±T"<-f * L, ffiffl 

2 3t©7WJ)lM (1. 0mm%'(O7-Yy^^^ 

T>*=.<?j±t \rn**iM mmm) t-6 ows 

(c) ] „ Z<DmWUZ&\,^X®yt^*/u%—fii3S m j 
/ cm 2 ©i^0. 2 5/iu 7^>7>F^^-/Oi 
ttteJJSftfcftfc. 50 



ftfflW-l 0-73919 
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[0078] mum 6 ) ^figfiaj 2 xn butz^mn 
tzutui. mmm 5 1 mmiz lxis^x b umzmm t 

tz'&, — Z.t£\,^ 0. 2 5^m 7^>7y 

[0 0 7 9] (3HK0I 7 ) ^« 3 Ti# bitfcfcS&fJ© 
T A- 3- A- * /u* =. ? A mc&®> i t L 
tzUfiUt. kfflmzLXisi?* bUn^ML 

tz'iik, — yM^iS^^^O. 2 5 Mm ^H^Tls 

[0080] 1 ) 5 1 mmiz. tztzv. 

-7y?yf^v ; ^f/M^*zi)A S J) /• 
^V^A-*-}— h (ZfcfifcD. N. 'T-t-VK S. W. TV 
?—VV (D. N. K e v i I 1 a n d S. W. An 
d e r s o n ) , 'J^—j-jl- ■ • y . y /. \) % y 
• >T%1ij\" y^y-iT^A (Journal of t 
he American Chemical Soci 
e t y) , 10 8^ 1 5 9 91-1 5 8 51. 1 9 

lnmolffet). PI-*#TT-<D||ii0ij 1 <o\t 

It. 

[0 0 8 1] mum 5 k*&%M<Dit%ifrb. T/u^-yU 

if^Tt (^W^-g-fiA r Fi+y-rk- ^'^ (193 

nm) ) t±5*«S3ldfe*saspSrHit>-c^5it3iSWt,^ 
XfoZ, 

[00 8 2] (##0iJ2) tK!1 ( h >J >i> a [5. 2. 
1. 0 2 - 6 ] fjj=./\,T? D U-— h- c o--r bv t K 
Df^-vl'^^^ Jl U— h- c o-^^^yyU^) co^- 

[0 0 8 3] H^fi§^W# 3 0 0ml Wi7 7 73t 
(CT^=f>#|g^TT-. gSft-n Ko 77 y (TH 
F) 8 0mlfi;F^'>7n [5. 2. 1 . 0 2 6 ] =f 
t^T? V u-b 1 4. Og (0. 068raol) , 7 
h7t KDt7=yM?7P I/-F6. 8g (0. 0 4 
mo 1 ) . D/i-mo. 52g (0. 006mo 

1) «r*«Lfc. AIBN (M^iJ) 0. 9 1 

8g (0. 0 1 5 mo 1 ) ©THF^30ml £jjD 
x.. 6 0-6 5 C CT"1 mmmLtz, *<D& S 
5 0 0ml <¥\zmvtt>~ kiZ£ 9, Stt^20tTo 

i3^,\^Tif D \s— h$fit7 h 7 t KDf7-^^^ 

y hmji t / ? ? v st-mmtom&it 60:35: 

5Xh-otz a GPCflim. ¥Wiii4 30 00 
[0 0 84] (#%«3) *^BJ(^J;?.<i7fett«tJig|i^ 



(a) *y (M ^ D [5 
« (*»»£*) o. isg 9 

(c) /Df^ /!)3 _ 

mm 12. 00g 

(2. 0»*o /oW - K ^ 

[0 0 8 7] 



(12) 

*W 10-739iq 

22 



o A r Fxdf-> T jf^ 

8 ~? 7,9 

9 ^XA 

12 X-Y^-j; 



112)2] 




(13) 



mmw- 1 o 



[HI ] 




0 Li t i i i i i i iii... 

200 300 400 

$ M (nm) 



